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Many observers have found that older individuals are often more successful in breeding than younger ones (e.g. Charlesworth 1976; Curio 1983 Curio , 1988 CluttonBrock 1991) . In some cases, the older individuals can profit from their greater experience and/or resourceholding potential, but breeding performance can improve with age without the benefit of parental experience (Richdale 1957; Curio 1983; Pugesek 1983) . Nevertheless, in addition to such a constraint-based explanation, there is a functional explanation of age-biased modulation of parental effort.
Older individuals generally invest more in their offspring than younger ones. For example, in red deer, Cervus elaphus, older females suckle their calves for longer than young females (Clutton-Brock 1984) and in the tingid Gargaphia solani older females defend their eggs for longer (Tallamy 1982) . These results support Lack's hypothesis, Lack being the first to formulate this trade-off between age and parental effort (see Williams 1966) . In addition to the increasing relative value of their offspring, the energy parents invest in growth and somatic processes becomes less important with age since the probability of surviving until the next reproductive event decreases. Accordingly, parents spend more effort as their prospects for future reproduction decline (see Williams 1966; Pianka & Parker 1975) .
To investigate this idea in mammals experimentally, a species with short birth intervals and a relatively short life cycle such as the laboratory mouse is ideal. As a measure of parental effort in mice, I used the intensity of defence against an intruder (Beilharz & Beilharz 1975; Parmigiani et al. 1989 Parmigiani et al. , 1990a Palanza & Parmigiani 1990) . I manipulated the threat by presenting intruders of two age classes.
METHODS
The animals were housed in a nonair-conditioned room (relative humidity 85-87%), maintained at ca. 22 C on a 12-h nonreverse day-night cycle with lights on at 0800 hours. The breeding pairs lived in Type IV clear polycarbonate, Macrolon cages (56 34 cm and 19 cm high). After weaning (at ca. 21 days of age) the offspring were housed in Type III Macrolon cages (41 25 cm and 19 cm high). The cages had stainless steel lids and were filled with a 2-4-cm layer of sawdust. All mice were maintained on ad libitum standard laboratory mouse food pellets and water.
I used parents that were either 6 or 12 months old. Although free-living wild mice tend to live to 6 months, the age category of 6 months for the young individuals was chosen because they were comparable in body weight and size to the old ones. Both age categories were housed with their littermates of the same gender and, after the
